To develop and implement a pediatric clinical skills assessment (PCSA) for residents, using children as standardized patients (SPs); to assess the psychometric adequacy of the PCSA and use it to evaluate the performance of residents; and to evaluate the feasibility of using child SPs and the response of the residents and the child SPs to participation in the PCSA.
first-and second-year pediatric residents scored significantly higher on the patient note component than firstyear family practice residents. All differences noted were significant at PϽ.05. There were no significant differences on physical examination between the groups. Reliabilities were 0.69 for history taking, 0.64 for physical examination, 0.76 for interpersonal skills, and 0.81 for the patient note component. On a Likert scale (5 indicates high; 1, low), residents rated the PCSA 3.9 for realism, 4.1 for challenge, 3.1 for enjoyment, and 2.9 for fairness. Child SPs found the experience positive. No negative effects on the children were identified by their real parents or their SP parents.
Conclusions: Our development method gives content validity to our PCSA, and resident scores give indication of PCSA construct validity. Reliabilities are in the acceptable range. Residents found the PCSA challenging and realistic but less than enjoyable and fair. Use of child SPs is feasible. Resident performance scores were low relative to the performance criteria of the PCSA development group. The adequacy of clinical skills teaching and assessment in residency programs needs to be reviewed. Deficits in specific skills and overall performance of residents identified by a PCSA could be used to guide individual remediation and curricular change.
Arch Pediatr Adolesc Med. 1999; 153:637-644 T HE AMERICAN Board of Pediatrics 1 has defined the clinical skills in which each graduate of a pediatric residency should have competence. They are (1) attitudes, (2) factual knowledge, (3) interpersonal skills (IPS), (4) technical skills (which includes physi-cal examination [PE]), and (5) clinical judgment. It is easy to reliably and validly assess factual knowledge but difficult to do the same for attitudes, IPS, data gathering (history taking [HX] and PE) skills, and clinical judgment. Attitudes and IPS are known to have a critical effect on medical outcomes and patient satisfaction, 2 and because of this, they clearly should be evaluated. Data gathering and clinical judgment, which have a direct, easily recognizable effect on medical outcomes, should also be evaluated during residency training. In response to the need to assess clinical skills and performance, different assessment formats using stan-dardized patients (SPs) have been developed and refined for the past 20 years. [3] [4] [5] One format that is generally referred to as an objective structured clinical examination (OSCE) requires the performance of a single task (eg, examine the heart, obtain a social history, interpret a radiograph) at multiple short "stations." Another format, which is generally referred to as a clinical skills assessment, requires the performance of several com-
SUBJECTS AND METHODS

PCSA BLUEPRINT DEVELOPMENT
A PCSA development group with 8 members was recruited. It was composed of 6 general pediatricians, 1 pediatric nurse practitioner, and 1 medical educator. The group defined the skill areas to be evaluated by the PCSA: HX, PE, IPS, and documentation and interpretation of clinical data (PN). To achieve acceptable score reliabilities on a PCSA, a broad sampling of clinical situations and several hours of testing time are necessary. 7 Therefore, we planned to develop 10 complete patient encounters providing 220 minutes of testing time for our PCSA. A general concept for each complete patient encounter was developed by taking into account the prevalence and importance of different pediatric medical problems, the desirability of representing various specialty areas within pediatrics, the appropriateness of certain cases for the proficiency level of the examinees, and the goal of having a representative range of patient ages.
PATIENT ENCOUNTER DEVELOPMENT
Using this blueprint, the PCSA members worked in pairs to develop the specific content of each clinical encounter. A description of the SP clinical encounters is presented in Table 1 . These SP encounters represent a sample of the possible clinical problems that a physician would be likely to see in practice. Three of the clinical problems are from the preschool age group, and, because of the impossibility of being able to train a young child or an infant to perform as an SP, these cases only had adult SPs. This meant that HX, IPS, and PN skills were measured in every encounter and PE skills were measured only in the 7 encounters in which a child SP was present. Each clinical problem was divided into 2 parts: a 15minute patient encounter, followed by a 7-minute documentation of the encounter in the medical record. Each encounter was written to include a communication challenge that was specifically designed to trigger an empathetic or counseling response from the resident. For example, in the asthma case, the child says that he wants to move back to Arizona because he misses his friends, which should elicit an empathetic response from the resident. In this way, each encounter provided the SPs with an additional specific opportunity to assess the resident's IPS.
SP RECRUITMENT AND TRAINING
Eleven children between 7 and 16 years of age were recruited as SPs. All the children had permission from their school to participate and were required to submit a report of their experience. Three children were trained for clinical encounter 7 (dark urine), and 3 adolescents were trained for clinical encounter 9 (headache), because they each had permission to miss 2 days of school only. One adolescent and one child were able to attend all 6 days of the PCSA.
The other 3 children were home schooled, and participation as an SP was incorporated into their curriculum as a special educational project. Nine adults were recruited to portray the parents. The child and adult SPs were paid an hourly rate.
Standardized patient training followed a structured program: (1) orientation to the PCSA process, (2) delineation of core concepts essential to being an SP, (3) explanation of checklists and rating scales, and (4) case training of three or four 1 1 ⁄2-to 2-hour sessions. The SPs were trained to be consistent in their portrayal of patient cases. They were also trained to evaluate the residents' performance by filling out checklists for the HX and PE skills and to rate the IPS component using a Likert scale. Training continued until the SPs' checklist and rating scale completion were consistent with the performance portrayed by the trainer. The adult and adolescent SPs completed the HX and PE checklists and the IPS ratings, and gave a global rating of their overall patient satisfaction with the encounter. In the encounters in which a child SP was paired with an adult SP (simulating a parent), the children only completed the rating of their overall patient satisfaction with the encounter. Once all the cases had been developed and the SPs trained, the cases were validated for accuracy and realism by a pediatrician who had not participated in the development process. Minor modifications to case content, case checklists, and SP portrayal were made on the recommendation of the validating physician.
STUDY SAMPLE
Residency program directors of 2 pediatric programs and 4 family practice programs agreed to have their residents participate in this study. The resident sample consisted of 29 first-year pediatric residents (PL-1s) with 4 months of pediatric experience after medical school, 17 first-year family practice residents (FP-1s) with no pediatric experience after medical school, and 10 second-year pediatric residents (PL-2s) with 16 months of pediatric experience after medical school.
PILOT TEST
The 10 PL-2s participated in the piloting of the PCSA. Observers from the PCSA development group evaluated all aspects of the test, including logistics. Feedback from the SPs, administrative personnel, and examinees was also used to assess the adequacy of the PCSA. After the pilot, the only major change made to the PCSA procedure was to expand the scope and length of the orientation for the participating residents.
TEST ADMINISTRATION
Following the pilot test, the first-year residents (n = 46) were tested over 5 days. Residents had an hour-long orientation to the PCSA several days before they were due to take the assessment. Up to 10 residents participated each day, plete patient encounters and requires the sequential use of HX skills, PE skills, information-giving skills, and patient management skills, as well as the continuous use of interpersonal and communication skills during each encounter. The SPs used for these encounters may be actual patients with a medical problem or individuals who have been trained to portray a particular medical problem, symptom, or physical finding; they are educated to and they received a 15-minute focused orientation just before commencing the PCSA. The PCSA was run at the clinical skills assessment center of the Medical College of Pennsylvania and Hahnemann University School of Medicine, Philadelphia. All the resident encounters were videotaped, and SP performance was observed on video monitors or directly through 1-way mirrors. The residents received instructions and information about the clinical problem before entering the room. The same information was also placed on the desk in the examination room. The door instructions for clinical problem 6 are shown in Table 2 . After leaving the examination room, each resident spent 7 minutes writing the PN and was instructed to document the pertinent positive and negative history and physical findings, to list a differential diagnosis, and to outline a management workup plan. The PCSA, including orientation, refreshment breaks, and completion of resident feedback questionnaires, took 6 hours to complete.
DATA COLLECTION
Checklists
History-taking and PE checklists were specifically written for each patient encounter. Each item on the checklists was carefully selected by the PCSA development team, and each item represented a question that would be asked or a PE maneuver that would be performed by a competent pediatrician seeing the same patient. A generic IPS checklist was developed with IPS subsets in interviewing skills, counseling skills, ability to establish rapport, and personal manner. The adult SPs completed the yes/no items on the HX and PE checklists and completed the IPS checklist giving a Likert scale rating (1-5) of the IPS subsets and an overall patient satisfaction rating of the encounter. The child SPs also gave an overall patient satisfaction rating of the encounter. The HX, PE, and IPS performance scores of the residents were derived based on the 3 checklists. A key word checklist to score the PN was created by the PCSA development group. The key words were the pertinent positives and negatives in the HX and PE components, the differential diagnosis, and the immediate management plan that a competent pediatrician would document. The residents' PN scores were derived based on the key word checklist developed for each case.
Resident Feedback Questionnaire
The residents completed a feedback questionnaire at the end of the PCSA sessions in which they rated each case for realism and challenge and the entire PCSA for enjoyment and fairness. This was done using a Likert scale rating (1) (2) (3) (4) (5) .
SP Focus Groups
Shortly after the PCSA, 2 focus groups were held. One focus group consisted of the child and adolescent SPs; the other consisted of the SP parents and the real parents of the children. Discussion was directed by the facilitator with the goal of obtaining information about the effect of participation as an SP on the children.
DATA ANALYSIS
Component scores for HX and PE were calculated by summing the HX and PE checklist items performed by the examinee, and dividing by the total number of checklist items. This was done individually for each of the 10 clinical encounters. The clinical encounter scores were then averaged over the 10 stations. Scores on the PN were derived based on the key word checklist developed for each case. Ten percent of the PNs for each of the 10 clinical encounters were scored by one of us (J.L.L.) and another pediatrician. Almost 100% concordance was achieved between the 2 scorers, and the remaining 90% of the PNs were scored solely by the pediatrician not involved in the study. Patient note scores were reported as percentage correct, reflecting the proportion of key word items credited. The individual clinical encounter IPS score was derived from the average of the 4 IPS subsets (Likert scale, 1-5), ratings required of the SP for each case. Averaging these clinical encounter scores over the 10 stations generated a total IPS score. This total IPS score, which could range from 1 to 5, was converted to a percentage score through a linear transformation. Statistical comparisons among the scores for the 3 resident groups were completed using 1-way analysis of variance. These analyses were done separately for each of the PCSA components. If the omnibus test of significance indicated that there were significant differences among the groups (PϽ.05), step-down tests, with appropriate Bonferroni adjustments, were used to establish where the differences in mean scores existed. The reproducibility of the resident scores, across the 10 encounters, was established by calculating ␣ coefficients. This provided a measure of interstation reliability for the PCSA component scores. Descriptive statistics (means and SDs) were generated based on the responses to the feedback questionnaires. A statistical analysis software program (SAS, Raleigh, NC) was used for all analyses.
RESIDENT PCSA PERFORMANCE PROFILE
Each resident received a profile of 4 scores: (1) data gathering, which included HX and PE; (2) documentation and interpretation of clinical data (PN); (3) integrated clinical encounter, which was a simple average of (1) and (2); and (4) IPS. In addition to the score report, residents were given the videotape of their PCSA. The videotape was to be reviewed with the residents by their individual program director and serve as an additional formative evaluation tool. A list of checklist items that were missed in each clinical encounter by individual residents was available for review by the residency program directors.
A summary of the PCSA development and implementation process is shown in Table 3 .
always respond to the same question or PE maneuver in the same way.
The use of SPs has made it possible to evaluate those clinical skills that cannot be assessed using paper-andpencil evaluation techniques. The scores derived from SP-based assessments have been shown to have encouraging psychometric properties [6] [7] [8] [9] [10] [11] ; according to the Association of American Medical Colleges Curriculum Directory (1996-1997), 96% of American medical schools are teaching clinical skills using various SP formats. The directory also shows that 60% of US medical schools use some form of examination with either SPs or real patients to evaluate medical students' clinical skills. The Medical Council of Canada has used an assessment of clinical skills as part of the licensure examination since 1993, 12 and in the United States, the Educational Commission for Foreign Medical Graduates 13 introduced an SP-based clinical skills assessment in July 1998. The National Board of Medical Examiners 14 is planning to introduce a similar assessment for US licensure in the near future. However, despite the widespread use of clinical skills teaching and assessment programs in undergraduate medical education and the widespread use of SPs in these programs, their use in graduate medical education is much less frequent.
Some of the first reports on the use of SPs come from pediatrics, where "simulated mothers" were introduced as a tool for teaching medical interviewing and IPS. 15 Three centers in the United Kingdom developed OSCEs in pediatrics for medical students in the early 1980s. [16] [17] [18] However, it was not until this decade that pediatric OSCEs (with the short-station format and use of some SPs) were used to evaluate the clinical skills of residents. [19] [20] [21] [22] There is a need to further investigate the SP methods for use in pediatric training. The development of a pediatric clinical skills assessment (PCSA) that uses children as SPs in a complete patient encounter format is described herein. The psychometric properties of the PCSA and the findings on resident performance are also described. Qualitative data about how the residents perceived the PCSA and about how the children who were trained responded to the experience of being SPs are provided.
The first objective of this study was to develop and implement a PCSA using children as SPs. The second objective was to evaluate the psychometric adequacy of the scores derived from our SP assessment. The third objective was to obtain and analyze data on resident performance on the PCSA. The components of the residents' performance to be assessed were data gathering skills (HX and PE skills), IPS, and the ability to organize and interpret clinical data gathered during a complete patient encounter in a written patient note (PN). The fourth objective was to obtain qualitative data concerning the response of the residents to the test, the appropriateness and feasibility of using children as SPs, and the response of the children to the experience of being SPs. By fulfilling these objectives, we hoped to highlight the educational potential of using a clinical skills assessment with child and adult SPs in pediatric residency programs.
RESULTS
By using a blueprint for the development of the patient encounters, our PCSA was comprised of clinical problems that reflected common pediatric clinical encounters and required the use of "authentic" clinical skills to complete the encounter successfully. We can, therefore, assume some degree of content validity for the assessment. Other evidence of the psychometric adequacy of the PCSA was gathered by calculating the reliability of component scores across the 10 patient encounters. The reliability of the scores for the HX, PE, PN, and IPS components was 0.69, 0.64, 0.81, and 0.76, respectively. These figures were based on the entire sample (N = 56) of residents.
The clinical skills scores of the 3 groups of residents (PL-2s, PL-1s, and FP-1s) are displayed in Table 4 .
The summary values are presented as percentage scores for all clinical skills components in Figure 1 . The PL-2s scored significantly higher (PϽ.05) than the other 2 groups on the HX component of the assessment. On the PE component, there were no significant differences in performance between the 3 groups. On the PN component, which assesses the ability of a candidate to summarize and interpret, in writing, the relevant information gathered in the clinical encounter, the FP-1s scored significantly lower (PϽ.05) than either of the other 2 groups. There was no significant difference in performance between the PL-2s and the PL-1s on the PN component. On the IPS component, the PL-1s scored significantly higher (PϽ.05) than the FP-1s and the PL-2s. The global ratings of overall patient satisfaction given by the adult and child SPs for the 3 groups of residents are shown in Figure 2 . Overall patient satisfaction ratings correlate with the IPS scores (Figure 1) , and the global rat-ings of satisfaction given by the child SPs are concordant with those given by the adult SPs.
RESIDENT FEEDBACK QUESTIONNAIRE
The residents rated the 10 clinical encounters individually between 3.6 and 4.0 for realism using the Likert scale. The overall rating of the PCSA was 3.9 for realism, 4.1 for challenge, 3.1 for enjoyment, and 2.9 for fairness. Figure 3 shows the overall ratings.
FOCUS GROUPS
All the real parents of the child SPs agreed that they would allow their children to be SPs again, and they believed that the experience had been a privilege for the children. They observed that their children were proud about participating and that they believed that they had worked hard at a "real" job to earn their money. The real and SP parents believed that the children had learned a lot. The SP parents believed that the children were aware of the interpersonal dynamics of an encounter and reported that during the PCSA the children had strong negative reactions if a resident ignored them or talked down to them. The SP parents found that the children had an excellent memory for the checklist items even though they were not required to complete the checklists. The children said *Data are given as mean (SD). †Group had significantly ( PϽ.05) higher scores than the other 2 cohorts. ‡Group had significantly ( PϽ.05) lower scores than the other cohorts.
that they found the experience at times exciting, at times nerve wracking, and at times boring; and they said that they were tired at the end of the 6-hour PCSA session. They believed that they learned some biology and got an idea about how physicians are trained and what physicians do. All the children liked earning money.
COMMENT
Even though the use of SPs throughout medical education has burgeoned, and hundreds of studies have been published, the implementation of SP-based assessments in pediatrics has been limited. The "complete encounter" format of our assessment contrasts with the assessment of selected skills at multiple short stations of the traditional OSCE 20, 21 in that our PCSA requires residents to sequence and integrate their clinical skills in the context of a complete patient encounter. From a psychometric perspective, some evidence of the reliability and validity of the PCSA was derived. The reliabilities found in our study are within the acceptable ranges for similar clinical assessments. 23 The content validity of the SP-based assessment is established by using a blueprint in that authentic skills are being measured across common clinical encounters. The clinical encounters were all developed in a structured, standardized manner, and common clinical problems representing a wide range of patient ages and disciplines within the field of pediatrics were selected. The use of children as SPs undoubtedly enhanced the realism and the content validity, and it also required the residents to perform the sociallinguistic task of changing "registers" or "frames" when addressing the child. 24 Because we believed we could not use children younger than 7 years in this PCSA format, we were forced to develop clinical problems that were "second opinions" and that used only adult SPs. The PE component was not measured in these encounters, compromising, to some degree, the representativeness of our clinical problem pool. Overall, the feedback received from the examinees on case realism was encouraging, and even the stations without children were still evaluated to be as realistic as the other stations. While the authenticity of the skills being measured, combined with the selection of the clinical encounters being modeled, does provide evidence of the validity of the assessment, other support for validity was also derived. Even though not all of the differences among the 3 groups of residents in HX and PN were significant, the trend was for residents' scores to increase with increasing pediatric experience. In general, one would expect that residents with more pediatric experience would ask more pertinent questions and be better able to collect and synthesize information. The fact that our tool was sensitive enough to identify some expected differences in clinical performance between more and less experienced residents provides some evidence to suggest that meaningful inferences can be derived from the PCSA scores.
Residents with marked deficiencies in IPS were identified based on scores from this performance assessment. As medical outcomes are so closely linked with effective communication, the establishment of rapport by a physician, and a patient's perception of the physician being caring, the importance of being able to identify and remediate individual residents with deficiencies in this domain early in their training cannot be overemphasized. 25 In the domain of IPS, it was interesting to find that the PL-1s performed significantly better than the PL-2s or the FP-1s. The reason that the more experienced pediatric residents had significantly worse IPS vs the less experienced pediatric residents could be attributed to the small sample size used in this study, but it may also be a worrisome indicator of some degree of deterioration of IPS in the course of medical education. Whether this deterioration might result from the large clinical care load carried by residents in many programs and the sleep deprivation from frequent nights on call leading to limited time and a diminution of the inclination to really communicate is a matter for speculation. There have, however, been some published reports [26] [27] [28] of deterioration in IPS as training progresses.
The examinee scores, in an absolute sense, may also provide some insights into the complexities of medical training. The average skill scores were 68% for HX, 56% for PE, 46% for documentation and interpretation of clinical data (PN), and 3.4 (of 5) for IPS. If we assume that the checklists developed by the expert panel of faculty reflect realistic expectations for performance at this level of residency training, we find, in our sample of residents, a large gap between expectations and performance. Joorabchi and Devries 21 reported a similar finding in their resident OSCE. Our residents' most startling deficiencies were in PE skills and in the PN component. This finding could be explained in 2 ways. First, the difference reflects actual performance deficits in our residents, and may follow from a decreased emphasis in medical education on physical diagnosis and clinical reasoning skills, compared with knowledge-based skills. Second, the discrepancy may reflect a methodological difficulty in the case development process, in that by evaluating residents with specific checklist items we may be including unimportant items and failing to include important items to measure performance. This would mean that the more subtle, and perhaps more critical, factors in the clinical encounter might not be evaluated. 29 The use of global, or holistic, ratings in future PCSA assessments may alleviate this potential problem. 30 The residents' feedback about the PCSA indicated that they found the exercise challenging but less than fair or enjoyable. As residents in training are used to receiving preceptor input to manage each clinical problem, the fact that they had to complete 10 clinical encounters in succession without input may be why the PCSA was evaluated by the residents as challenging. Because of the general lack of formal clinical skills assessment for graduate medical education trainees and because most of these residents had never had their clinical skills evaluated before, the PCSA may also have represented a challenge to their self-concept of being clinically competent physicians. Their view that the assessment was less than fair would be a normal defensive response, and makes it unlikely that their rating of enjoyment of the PCSA would be high. Whether this negative attitude may have adversely affected any resident's performance is difficult to say. It does, however, highlight the importance of ensuring that the participants in a PCSA have a full understanding of the purpose of the performance-based assessment, including the benefit of being able to develop and improve their clinical skills based on appropriate formative feedback.
Our experience with recruiting, training, and then running the PCSA exercise with children as SPs brought into focus some important practical considerations and has led us to believe that selected children must be intelligent and self-confident but not necessarily extroverted. Our child SPs were no more difficult to train than our adult SPs, and by observing the encounters through a 2-way mirror, we observed that the children were able to maintain consistency in the portrayal of their role. The child SPs' overall satisfaction rating of each resident was concordant with the overall satisfaction rating given by the adult SPs, showing that, despite their young age, these children had the same perception of the residents' performance as the adults. Whether all children are as perceptive or whether these children were more perceptive because they had completed the SP training is an interesting question. From our focus groups with the children, the real parents, and the SP parents, we were not able to identify any negative effects that could be attributed to performance as an SP; these findings are consistent with previous studies 31 on the use of children as SPs. All the child SPs agreed that overall the experience had been a positive one. However, all our children came from stable, supportive families and neither the children nor their families had experienced adverse or negative interactions with the medical profession. We believe that SP children need to be carefully selected by screening the families before recruitment, followed by careful, in-depth training before the exercise, and debriefing by individuals experienced in communicating with children after the exercise.
A PCSA is not only a valid and reliable way to summatively assess an individual resident's performance; a PCSA is also able to identify specific skill deficits. Our PCSA was able to identify general and individual deficits of residents who gave an overall poor performance as well as residents who gave an overall better performance. For example, a general skill deficit in PE was identified in the child abuse case when more than half the residents auscultated through the child's shirt, thereby missing the whip marks on the child's back. This kind of information can be used to guide not only individual remediation but also, when large numbers of residents have the same skill deficits, can be used to guide curricular change and the development of clinical skills teaching programs in which residents are regularly observed and given formative feedback.
Studies [32] [33] [34] have shown that, although programs for graduate and undergraduate medical education state that trainees are observed, the reality is different. In addition, even when residents report that they are observed, the amount of "observation" may be limited to one HX and PE component per year. Even if this observation is followed by excellent formative feedback, this is clearly an inadequate amount of structured teaching in the area of clinical skills. Unstructured and informal clinical skills teaching will vary among programs and among residents, with some residents receiving no teaching at all, a situation that would not be acceptable to program directors or residents if it affected the teaching of the knowledge required to pass the pediatric board examination. Indeed, it seems that the assessment of resident competence in the areas of attitudes, IPS, data collection, PE, and information giving is still mainly based on the "halo effect," and the rating of skills is never directly observed.
CONCLUSIONS
Evaluation of 3 groups of residents using our PCSA revealed marked deficiencies in HX skills, PE skills, IPS, and the ability to interpret and document data. Residency programs need to develop and implement ongoing clinical skills teaching and formative feedback methods into the curriculum to ensure that all residents have adequate clinical skills. Otherwise, residents who may have inadequate skills in the areas defined by the American Academy of Pediatrics as necessary for certification by the American Board of Pediatrics will continue to graduate.
Please note that a PCSA encounter with checklist is available from the authors for review.
